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[Patent Attorney] 
[Name] 

Saegusa Eiji (*4 persons ) 
(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

oral dosage agent which can discharge blood dialysis patient 
or other uptake moisture , inside the body compilation 
guanidino compound , potassium ion in outside the body with 
blood dialysis isoffered. 

[Means to Solve the Problems ] 

guanidino compound decrease agent . which contains acrylic 
type water-absorbant resin as active ingredient 

[Claim (s )] 
[Claim 1 ] 

guanidino compound decrease agent . which designates that it 
contains acrylic type water-absorbant resin as active 
ingredient as feature 

[Claim 2 ] 

guanidino compound decrease agent and moisture adsorption 
agent . which designate that itcontains acrylic type 
water-absorbant resin as active ingredient as feature 
[Claim 3 ] 

guanidino compound decrease agent , moisture and potassium 
ion adsorbent . which designate that itcontains acrylic type 
water-absorbant resin (However potassium salt is excluded) 
as active ingredient as feature 

[Claim 4 ] 

Decrease or adsorbent . which is stated in any of Claim 1 -3 
where active ingredient is acrylic acid or methacrylic acid 
alkali metal salt polymer 

[Claim 5 ] 

Decrease or adsorbent . which is stated in any of Claim 1 -3 
where active ingredient is acrylic acid or methacrylic acid 
alkaline earth metal salt polymer 
[Claim 6 ] 

Decrease or adsorbent . which is stated in any of Claim 1 -3 
where active ingredient is self crosslinking type acrylic acid 
metal salt polymer 

[Claim 7 ] 
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Decrease or adsorbent . which is stated in Claim 6 where 
metal salt part is calcium salt at least 

[Description of the Invention | 
[0001] 

[Technological Field of Invention ] 

As for this invention guanidino compound decrease agent , 
furthermore as for details,acute and chronic renal failure 
patient and blood dialysis which receive blood dialysis 
arereceived until, it has not reached, oral dosage doing in 
patient which receives restriction of the moisture uptake with 
renal function decrease, in inside the body of said patient with 
moisture which decreasing, compilation is done guanidino 
compound which compilation is donein same inside the body , 
with blood dialysis in outside the body only discharge also the 
potassium ion which compilation is done regards guanidino 
compound decrease agent whichpossesses removable new 
action in inside the body without thing. 

[0002] 

[Prior Art ] 

poly (sodium acrylate ) or other acrylic type water-absorbant 
resin has been used, from until recently, with feminine 
hygiene goods , diaper , disposable rags or other hygiene 
product as beginning, as food additive , horticultural item etc 
literature it can utilize peptic ulcer therapeutic agent (German 
Patent No. 2412090 number),hemostasis and wound 
protective agent (Japan Unexamined Patent Publication 
Showa 62-70318 number), as sake becoming drunk 
preventing agent (Japan Unexamined Patent Publication Hei 
1- 153643 number) etc,it is known that even. 

[0003] 

On one hand, renal function decreases, in nitrogen , 
metabolism aged waste matter , moisture or other urine 
substance which the excretion it should you do compilation is 
done in inside the body , also kidney transplant and CAPD 
(Carry-along type peritoneum dialysis ) etc being known as 
treatment , remedy of renal failure patient of the acute and 
chronic , it enters, but among kidney transplant kidney donor 
to betoo little, with CAPD from fact that it is deficiency 
which iseasy to accompany peritonitis , mainly, Fact that it 
depends on blood dialysis is present state . 
[0004] 

kidney disease patient number of our country is called 50 - 
600,000 persons , Japan dialysis medicine statistics 
investigation committee , has reported that chronic dialysis 
patient number of 1994 end present our country , with 143709 
people, 941 1 people increased in comparison with previous 
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year . 
[0005] 

Itaru or other dialysis patient and blood dialysis are received 
until, it has not reached. As for patient of retention period 
which receives therestriction of moisture uptake which is 
similar to dialysis patient with renal function decrease, with 
renal function decrease moisture or other outside the body 
discharge is easy to appear as for angina pectoris of thing and 
dialysis patient which are impossible to difficult in dialysis , 
when body fluid quantity immediately before the dialysis 
most increasing even, from fact that etc seizure is easyto be 
induced, uptake water content is restricted harshly. 

As for approved water content where approved moisture 
uptake amount of 1 day ismade within almost 1 liter , with 
dialysis patient uptake is possiblebetween up to following 
blood dialysis , there is a present state which to 4 - 5% of 
weight is held down. 

Therefore, this approved moisture uptake amount is suitable 
to approximately half extent of water content which healthy 
person does usually uptake . 

Harsh water control where it extends to this long period , 
being a great emotional andsomething which gives physical 
pain in dialysis patient , this is listed as one ofmost serious 
adverse effect of blood dialysis . 

[0006] 

In addition, blood dialysis time of above-mentioned dialysis 
patient , approximately 3 hours are required with when 
moisture and metabolism aged waste matter etc of for 
example 21iter are removed, furthermore lengthy is required 
in moisture removal abovethat. 

As for patient , because this blood dialysis in week 2 - thrice 
extent thenecessity to repeat it is, even in temporal there is a 
present state whose society return is difficult. 
[0007] 

this way, presently, as for blood dialysis which is applied to 
the renal failure patient , they are necessary ones in life 
support of said patient , but beingsomething which requires 
treatment time of long period great emotional pain etc is 
accompanied to in addition, can lighten those development 
ofnew technology is anticipated. 

[0008] 

Furthermore, it is made one of causing substance of urinemia 
regarding dialysis patient or other renal failure patient , there 
is a serious adverse effect that for example methyl guanidine , 
guanidino propanoic acid , guanidino butanoic acid or other 
guanidino compound compilation makes the inside the body . 
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In addition, there is a cell toxicity in methyl guanidine , there 
is a hemolytic action in the guanidino propanoic acid , there is 
central nerve damage action in guanidino butanoic acid , Itaru 
etc according to therespective inside the body compilation , 
there is a possibility of contraction of various disease . 
[0009] 

Inside this , as for methyl guanidine it is possible to assure 
concentration decrease of blood , with blood dialysis , but 
concentration inside organ does not decrease easily even with 
blood dialysis . 

In addition, as for guanidino propanoic acid or guanidino 
butanoic acid blood or concentration inside organ it is not 
possible even with blood dialysis almost todecrease. 
[0010] 

this way, as for blood dialysis , other than moisture removal , 
it is somethingwhich is removed metabolism aged waste 
matter , toxicity substance or other , as objective , but with 
toxicity substance or other types which the compilation is 
made inside the body it is not something which can remove 
Itaru etcin satisfactory , it substitutes to this or or also 
development of the technology which can supply this is 
desired and. 

[0011] 

In addition, there being generally a blood dialysis patient , 
when heating , infection , feeding deficiency etchappens, 
potassium ion to move to extracellular due to collapse of the 
cytoplasm and self protein , also without doing uptake of 
potassium with oral , high potassium blood symptom to be 
caused easily, four limbs perceptual dysfunction , vomiting , 
diarrhea , * urine , muscle deviation from power impression, 
relaxation characteristic muscle paralysis , metabolic 
acidosis , breath muscle paralysis , breath difficulty, It has 
been known arrhythmia or other symptom that it has case 
where it appears. 

Therefore, until recently, dosage of potassium adsorbent is 
well done in this dialysis patient , but as for potassium 
adsorbent of public knowledge there is a deficiency 
whichaccompanies constipation as side effect , also 
improvement is sought. 

[0012] 

[Problems to be Solved by the Invention ] 

Therefore, as for objective of this invention , blood dialysis 
patient etc guanidino compound or potassium ion which 
compilation make moisture , inside the body which uptake is 
done, alsowithout depending on blood dialysis , in outside the 
body it can discharge new technology , in particular , there is 
a point which offers oral dosage agent which makes outside 
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the body discharge which catches possible. 
[0013] 

these inventors , when from above-mentioned objective result 
of diligent research ,water-absorbant resin of a certain kind 
which from until recently, is used for the hygiene product etc, 
this oral uptake making patient , guanidino compound which 
compilation makes inside the body decreasing, at same time 
simultaneously with the moisture even shows action which 
potassium ion can adsorb, can dischargein outside the body , 
oral dosage with dose which shows above-mentioned action 
discoveredfact that it is superior in safety , this invention 
reached tocompletion here. 

[0014] 

[Means to Solve the Problems ] 

According to this invention , guanidino compound decrease 
agent , especially guanidino compound decrease agent and 
moisture adsorption agent and guanidino compound decrease 
agent , moisture and the potassium ion adsorbent which 
designate that it contains acrylic type water-absorbant resin as 
active ingredient asfeature are offered. 

[0015] 

[Embodiment of the Invention ] 

As example of desirable one where it is included in 
theabove-mentioned acrylic type water-absorbant resin which 
is made active ingredient in this invention decrease and 
adsorbent , General Formula 

CH<sub>2</sub>=CR<sup> 1 </sup>COOR<sup>2</sup> 
It is possible to illustrate those which are chosen from 
crosslinked article of polymer and said polymer which include 
acrylic type monomer which is displayedwith {As for 
R<sup>K/sup> in Formula as for hydrogen atom or methyl 
group , R<sup>2</sup> hydrogen atom or metal atom is 
shown. } as necessary constituting unit . 

[0016] 

sodium , potassium , lithium or other alkali metal , calcium , 
magnesium or other alkaline earth metal can be illustrated as 
metal which forms metal salt here. 

[0017] 

acrylic acid type polymer , acrylic acid metal salt polymer , 
methacrylate-based polymer and methacrylic acid metal salt 
polymer are included in descriptionabove desirable acrylic 
type water-absorbant resin , each polymer such as Itaru is 
good even with the crosslinking type . 

Inside Itaru or other , crosslinked product of polyacrylic acid 
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or polyacrylic acid alkali metal salt beingideal, furthermore 
those where portion of said crosslinked product has had form 
of calcium salt is optimum . 

[0018] 

In addition, crosslinked article which crosslinking is done is 
included in theabove-mentioned crosslinked product in 
accordance with conventional method self crosslinked article 
which isacquired without using no or other crosslinking agent 
and making use of various crosslinking agent whichusually 
general purpose are done. 

[0019] 

As above-mentioned crosslinking agent , polyvalent allyl , 
polyvalent vinyl , polyvalent epoxy , the halo- epoxy , 
polyhydric alcohol , polyvalent amine and hydroxy vinyl or 
other various ones can be utilized. 

Following ones can be illustrated as representative 
crosslinking agent . 

[0020] 

polyvalent allyl :N, N- diallyl acrylamide and N, N- diallyl 
methacrylamide (Itaru etc is done "N, N- diallyl (meth ) 
acrylamide " with transcription , following same), diallyl 
amine , diallyl methacryl amine , diallyl phthalate , diallyl 
malate or other polyvalent allyl compound . 

[0021] 

polyvalent vinyl :divinyl benzene , N, N*-methylene screw 
(meth ) acrylamide , ethyleneglycol di (meth ) acrylate and 
polyethylene glycol di (meth ) acrylate (Itaru etc is done 
"(poly ) ethyleneglycol di (meth ) acrylate " with 
transcription , following same), (poly ) propylene glycol di 
(meth ) acrylate , tri metalol propane triacrylate or other 
polyvalent vinyl compound . 

[0022] 

polyvalent epoxy : (poly ) ethyleneglycol diglycidyl ether , 
(poly ) propylene glycol diglycidyl ether , glycerine -1,3- 
diglycidyl ether , trimethylolpropane triglycidyl ether , (poly ) 
glycerine polyglycidyl ether or other poly epoxy compound . 



[0023] 

halo- epoxy :epichlorohydrin , ;al -methyl chlorohydrin etc. 
[0024] 

polyhydric alcohol : (poly ) glycerine , (poly ) 
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ethyleneglycol , trimethylolpropane , pentaerythritol etc. 



Furthermore, other than respective homopolymer of acrylic 
acid and methacrylic acid , copolymer ofeach monomer and 
those and also copolymerizable other monomer and graft 
polymerizable polymer suchas Itaru or other copolymer and 
Itaru are included in above-mentioned acrylic acid type 
polymer , acrylic acid metal salt polymer , methacrylate-based 
polymer and methacrylic acid metal salt polymer , this 
copolymer , with random polymerization body and is 
goodwith block polymer , graft polymer . 



Here, for example hydroxyethyl (meth ) acrylate , (methoxy ) 
polyethylene glycol (meth ) acrylate , glycerine (meth ) 
acrylate , glycosyl ethyl (meth ) acrylate or other alkyl (meth ) 
acrylate ;N, N- dimethyl acrylamide , acrylamide or other 
acrylamide compound ;maleic acid and its metal salt , itaconic 
acid and its metal salt or other carboxylic acid type 
compound ;2- acrylamide -2- methyl propane sulfonic acid 
and its metal salt , vinyl sulfonic acid and its metal salt , 
styrene sulfonic acid andits metal salt or other sulfonic acid 
type compound ; in addition N- vinyl pyrrolidone etc can be 
illustrated as (meth ) acrylic acid and copolymerizable other 
monomer . 



In addition, for example starch , carageenan , agarose , 
carboxymethyl cellulose or other hydrophilicity 
polysaccharide etc can be illustrated as (meth ) acrylic acid 
and the graft polymerizable polymer . 



As general manufacturing method , method which 
polymerizes monomer in for example monomer aqueous 
solution (aqueous solution polymerization ),suspension of 
monomer aqueous solution is made in nonaqueous system 
organic solvent , method whichpolymerizes this (reverse 
phase suspension polymerization ), polymer aqueous solution 
method (polymer crosslinking method ) etc which 
crosslinking isdone is known making use of crosslinking 
agent , water-absorbant resin which is utilized in this 



[0029] 

Above-mentioned various water-absorbant resin can be 
marketed, part can produce inaddition with conventional 
method . 



[0025] 

polyvalent amine rethylenediamine etc. 
[0026] 



[0027! 



[0028] 
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[0030] 

s^)*-a-«ct(z«feyiijs*+L*(ffiiAiii#»iia 

54-30710 #^«#Bg)0)A<ffar-fc-5o 



[0031] 

— 3Tffc*7 , ;i/*'j*MIS : FO— WS*;u*>^ 

4SBSE«l!7 , ^U;Hft7;u*U*«ffi©*|» 
[0032] 

rfKLT. **W77=S?,Mb£«!MrF*ia)* 
S6fiE»tL-CfiJffl-etS7^ I JJl/S?R*ttfflli 

[0033] 

*l6WI=^l^»3i*±g37^'J^S1«fl&tLT 

i±, fiii*ii±afttt*i»*iii(ig afcycD^a 

Att*fl)l»**(inl))A<, 5-100 gjs, «fcy»* 

l<i± i5~7o as©ta>t«*-e#*. 



[0034] 

*«6W^7-$?/{b^«BffiTftlli, ±ie(DiD< 
LT#f>*L*7^'J;US«7Ktt«ag*, 

tf-Xtt, y;utt*o) 
»ffi-C, ?7-S?>Mb£«!l©ffiT. ^'JO 
A^jJ->©!R*|»S^Si:-*-5JB#l=ftpfi 



[0035] 



invention with this any method is good thing. 
[0030] 

Especially, as for self crosslinking type acrylic acid alkali 
metal salt polymer which is a one of preferred ones as this 
invention active ingredient , suspension, dispersing high 
concentration aqueous solution of acrylic acid alkali metal salt 
to the organic solvent making use of water solubility radical 
polymerization initiator , (for example Japan Examined Patent 
Publication Sho 54-307 lOdisclosure reference) it is ideal to be 
produced bypolymerizing (reverse phase suspension 
polymerization ). 

[0031] 

In addition, portion of alkali metal atom which is a one of 
especially preferred ones as this invention active ingredient 
was substituted in calcium , self crosslinking type acrylic acid 
metal salt polymer , the high concentration aqueous solution 
offer example acrylic acid alkali metal salt and acrylic acid 
calcium salt suspension, dispersing to the organic solvent , 
adding calcium chloride aqueous solution to water swelling 
polymer of self crosslinking type acrylic acid alkali metal salt 
which is acquired bypolymerizing, or in accordance with 
more preferably , aforementioned method gradually, It can 
produce by exchanging counterion . 

[0032] 

acrylic type water-absorbant resin which it can utilize this 
way, as active ingredient of this invention guanidino 
compound decrease agent can be produced. 
[0033] 

amount of absorbed water (ml ) of physiological saline of per 
gram , 5 - 100, can illustrate thoseof more preferably 15-70 
extent. In this invention as especially preferred 
above-mentioned acrylic resin , for example physiological 
saline water absorbing ability 
[0034] 

As for this invention guanidino compound decrease agent , as 
though it is a description above,doing, with conventional 
form , for example powder , powder , fine powder , beads , 
flake , gel or other form which acrylic type water-absorbant 
resin which is acquired, is procured,it is possible, in addition 
in same way as conventional oral dosage agent , oral dosage 
tomake patient which needs adsorptive elimination of 
decrease and moisture , potassium ion of the guanidino 
compound forming it makes tablets , granule , capsules or 
other appropriate form making use of the diluting agent or 
other pharmaceutical support which general purpose is done, 
and it is possible also to use. 

[0035] 
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700ml ©*»S8(BlLfcft#lC*JIW 
& 5~20g g£<0fEH£1"<&©J&<<fc<»C©l8Q 



[0036] 

ttlifitlE&llTH*. 



[0037] 
[0038] 

Wl^fcL^aiifiE^tLTfiJffl-rSiKTKttWiB 



[0039] 

ttLtz 5000ml CD 4 OP^XzilC, v^P'N^- 
+r> 1600ml (tV^t^^^yXxTb-h 16.32g 

^ajLOO,75 deg C*T?#aLfc. 
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Be able to decide dose , in option this uptake of patient of 
blood dialysis patient and retention period which are 
prescribed accordingto water content which is done, it is not 
something which especially isrestricted. 

When this invention decrease agent is applied to patient 
which uptake does moisture of for example 700ml , to be 
good, to make range of amount of active ingredient 
approximately 5 - 20 g extent in 1 day , with this oral 
dosage adsorbing keeping approximately half of 
above-mentioned uptake moisture ,excretion be able to make 
outside the body , Decreasing, and adsorbing keeping also 
potassium ion it can discharge the guanidino compound which 
compilation makes simultaneously inside the body in outside 
the body . 

[0036] 

Of course, as for above-mentioned active ingredient , as 
proposed, from that itself until recently as peptic ulcer 
therapeutic agent and hemostasis agent etc applying this to 
organism , being something which possesses safety 
whichsubstantially does not have toxicity , in addition, there 
are nottimes when it is absorbed substantially in inside the 
body even with the oral dosage which you follow this 
invention , Therefore safety is guaranteed with application. 
[0037] 

This way, according to utilization of this invention guanidino 
compound decrease agent physical and emotional pain of 
patient where it designates theabove-mentioned blood dialysis 
patient or other water control as easy ones, it is possible, is 
accompaniedltaru etc in addition to shorten blood dialysis 
time, can be lightened to the unusual . 

[0038] 

[Working Example (s )] 

In order below, furthermore to explain this invention in detail, 
regardingto this invention, you list production method of 
water-absorbant resin which it utilizes as the active ingredient 
next you list formulation example of this invention guanidino 
compound decrease agent and as the Production Example , 
Test Example which uses this. 

[0039] 

[Production Example 1 ] 

While inserting in 4 -neck flask , cyclohexane 1600ml and 
sorbitan mono stearate 16.32g of 5000 ml which attach, 
blowing nitrogen gas and expelling dissolved oxygen , 
temperature rise itdid production stirrer , reflux condenser , 
dropping funnel , nitrogen inlet tube of sodium polyacrylate 
crosslinked article to 75 deg C. 
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[0040] 

9iro77X3i^8o%7$'j;uK5iog£*i.w«fcy 

^Sl/SOft]*., 30%NaOH 544g £flDx. 

T*«U 3fcl*U. attHaU^A 1.62g 

Lfc», s*#x£iifc£i^-e7ic»jai::»?F-f 

[0041] 

^7X=l|^S^^.±fB4 0P^7Xi]|Z 1 B#re1 

tK'JV-£ 80-100 deg C 1?«ETI=ftttL 
V^7P^+-y-> 300ml $ffit^X@J|KU/=3g«7K 

[0042] 

^<LT»6*ifcSB*7K'jv-i g afcyro^a 

53(g)-Cfcofc. 
JiTR C0»KU-7-tr7K'j7-Ajfcf *. 
[0043] 

nofiKLTs sstt/Hu v-ig afcyo±a** 

*«J|R116 48(g)(7) *°'J V-(7K'J7-B)&i;|i| 58 
(g)<D7KU -7-(tK'J Wfc „ 

[0044] 
[Mi^^J 2] 

*'J7^'JJHI3B«fta>«JS«Jfi«j 1 Tl#b*i 
fcyK'JT^'J/Ht-j-h'J^A 50g 77.5g 
©7k;S;$ 15 U'>h;nf [ca^LfeA^JpjLfc 

a. 2 BWStitLr^h'j'5A'r^->*7K*'r 
#&*ifc/-Ku-7-*aaLTiHiJixL, 

X^'J-tttU -<DX7y-frb7k<bi£8?£j£ 



c*i*r7K'j-7-Djt-r« 0 

[0045] 

fcfctlfcTK'J V-*© Na 530ppm "Cfc 

y.^H l JV-4i©T^'J;Hft-J-hU't?AI*,99% 

[0046] 
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[0040] 

While in another flask , cooling 80% acrylic acid 510g from 
outside , it added, itneutralized including 30% NaOHaqueous 
solution 544g, next, after melting potassium persulfate 1 .62g, 
itblew nitrogen gas and it removed oxygen which dissolves in 
aqueous solution . 

[0041] 

flask contents , requiring 1 hour in description above 4 -neck 
flask , itdripped, made polymerization reaction do. 

cyclohexane was removed under vacuum , swelling polymer 
which remains with 80- 100 deg C was dried under vacuum . 

twice washing crosslinked polymer which recovers making 
use of cyclohexane 300ml , itremoved sorbitan mono 
stearate . 

[0042] 

physiological saline water absorbing ability of crosslinked 
polymer per gram which it acquires in this way was 53 (g ). 
Below, this polymer is done "polymer A " with. 
[0043] 

To similar, polymer of physiological saline absorption ability 
48 (g ) of crosslinked polymer per gram (polymer B ) and 
polymer (polymer C )of same 58 (g ) was acquired. 
[0044] 

[Production Example 2 ] 

While agitating sodium polyacrylate 50g which is acquired 
with production Production Example 1 of polyacrylic acid 
crosslinked article , in aqueous solution 15 liter of 
hydrochloric acid 77.5g after adding, 2 day leaving,it 
substituted sodium ion in hydrogen ion . 

Filtering polymer which it acquires, it recovered, after 
washing, itmade slurry with deionized water in addition to 
deionized water of 3 liter ,from this slurry it evaporated 
removed water and hydrochloric acid , itacquired polymer 
which is dried. 

This is done "polymer D " with. 
[0045] 

As for Nacontent in polymer which it acquires, with 530 
ppm , asfor sodium acrylate in polymer , 99% or more was 
converted to acrylic acid . 

[0046] 

This physiological saline water absorbing ability was 1 (g ). 
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[0047] 

mmm 3] 

1 -zmhtitzt^Twimi-mj* ioo g ^ s 5 

CtllC}f^L7d:A<b 0.2M <7)J£<b2lJUvOA7R 
2.4 'J^JlZffiTLZ.mmcDtZ'jV-t: 

[0048] 

h'JOA 90%^±^7^ l J^^±i;UvOAIC^ 

7^1* 18.5( g )T-feofc 0 
[0049] 

m&m 4] 

S¥£0IJl 

Kfc^T, 80%7^U;H££>ft;byiC 70%^ 
WHI 714g Cft^iPlOO, 30%Na 

OH544g 7Kj§;l*T*^ftlL. Jfcl^T*, >^ U>tf 
X7?U;U75K(£*i£i])0.04g ^ffi&tTJ'JOA 
1.63g <h£;§«L7iQL mmiJ^^^, 7K 

-&ft£ff^T. RffiI<7)'K l J"7— £t#7c 0 
[0050] 

C(7)t(7j(7j4ad^7Kl!R7Kffil± 47(g)T'&o 



[0051] 
[Sl&ffl 5] 

55 g iii^icLT, mm 

[0052] 

C(7)t ) (D(7)±adtg7Kl!S7K^tt 31(g)T*&o 



[0053] 
[K£0l 6] 
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[0047] 

[Production Example 3 ] 

Throwing sodium polyacrylate lOOg which is acquired with 
production Production Example 1 of the calcium polyacrylate 
crosslinked article , in deionized water of 5 liter , absorbed 
water doing, while agitating inthis, dripping calcium chloride 
aqueous solution 2.41iter of 0.2 M, it acquired desired 
polymer . 

This is done "polymer E " with. 
[0048] 

As for said polymer E, being something where sodium 
acrylate 90% or more in starting material polymer isconverted 
to acrylic acid calcium , as for this physiological saline water 
absorbing ability they were 1 8.5 (g ). 

[0049] 

[Production Example 4 ] 

Production of sodium polymethacrylate crosslinked article 
Production Example 1 

Putting, while cooling this in place of 80% acrylic acid 
making use of 70%methacrylic acid 714g, it neutralized in 
30% NaOH544gaqueous solution , next, methylene bis 
acrylamide (crosslinking agent ) 0.04 g andafter melting 
potassium persulfate 1 .63g, nitrogen gas other than removing 
recording and oxygen which dissolves inside aqueous 
solution , operating similarly, itacquired desired polymer . 
This is done "polymer F " with. 
[0050] 

This physiological saline water absorbing ability was 47 (g ). 
[0051] 

[Production Example 5 ] 

In production Production Example 2 of poly methacrylic acid 
crosslinked article , other than using sodium polymethacrylate 
crosslinked article 55g whichin place of sodium polyacrylate 
crosslinked article is acquired with Production Example 4, 
desired polymer wasacquired to similar. 

This is done "polymer G " with. 

[0052] 

This physiological saline water absorbing ability was 31 (g ). 
[0053] 

[Production Example 6 ] 
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M£0|3 

'j^as«{* nog zmi^mit.mmizL 

[0054] 

[0055] 
[Sfifl 7] 

a/Ca=3/l)(D^ja 

SM'J l 

[Cfcl^T, 30%NaOH 7k;§;$ 544g £ffl^T*fll 
1"4tt*3y IC X 30%NaOH 7k;t;'& 408g £ffll^T 
4>fOU *fc Ca(OH)2l26g ^:f>£&7k I50g 
fr?>fc«»»»(::«fc«it>»£lTfc5J2mii, 



[0056] 

S&i£7k».&7kFi£l* 43(g)T;-$,of= 0 
[0057] 
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Production of poly methacrylic acid calcium crosslinked 
article 

Production Example 3 

Putting, other than using sodium polymethacrylate 
crosslinked article 1 10 g which in place of sodium 
polyacrylate crosslinked article itacquires with Production 
Example 4, it acquired desired polymer to similar. 

This is done "polymer H " with. 

[0054] 

This physiological saline water absorbing ability was 20 (g ). 
[0055] 

[Production Example 7 ] 

Production of sodium polyacrylate +calcium crosslinked 
article (Na/Ca =3/1 ) 

Production Example 1 

Putting, instead of neutralizing making use of 30% 
NaOHaqueous solution 544g, itneutralized making use of 
30% NaOHaqueous solution 408g, in addition other 
thanneutralizing with Ca (OH ) <SB>2</SB> 
126g and suspension which consists of deionized water 150g, 
it acquired desired polymer to similar. 

This is done "polymer I " with. 

[0056] 

As for this calcium degree of substitution with 25%, as for 
physiological saline water absorbing ability they were 43 (g ). 







] 


-h 




formulation example 






[ka] 


Production of [puseru ] agent 



250m g £*f-r&«it-tf7*>a:7-te;u 1000 m 

[0058] 



self crosslinked article (degree of neutralization :72%, water 
absorbing ability :53, polymer A ) of [mu ], being filled in 
gelatin capsule for oral dosage whichpossesses desired 
dimension , per 1 capsule 250 mg hard gelatin capsule 1000 
which iscontained it manufactured. 

[0058] 





■h 


7-tz;u$i| (Digit 


formulation example 2* 


[ka] 


Production of [puseru ] agent 



n.ft7k#£:l8.5, 7K'J7-B)£Ja-l=SBALT, m 



Mixing self crosslinked article (degree of neutralization :70%, 
water absorbing ability :1 8.5, polymer B ) of jp9 jpl 1 acid 
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IC3t«LT, 1 *^-tr;uafcy/K'JV-A <D 150 
mg &1>'*°U7-B (7) 150mg 

*ajHf^>*^-b;u iooo fflSHKLfc. 

[0059] 

[gsiasMM i]7 jmsscd sd saitt^KB* 

^*-;UX'M-*tM)£ 1 || 6-8 Elegit, 1 



[0060] 

300mg/ml (Dft-§.ja*f^fiELfc. 



-|Hl©S-^Ml± lmltLfcc 
S4li 1 B g <7)^& 8 0#, 2 B g (T^ffi 8 B# s 
2 ft, 8 miktf 3 0g(D^M8B#(7) 
fcttSEL -ttl-etl* 10mk &l^-e±EttK* 

sirofisa iini*i'y>x*fflL^«pwrzii 



(Miff). 

[0061] 

£fr7K 10ml $-}IIX^-t+,^LNT?±tettli!;^J 
1ml * H«l=LTS!#Lfc±JEIf»«aj7 



[0062] 

Mlc. lE?lt7'yh(»»«U#a5*fT>Ei:oTL^ja: 

VfflO* lml £H«l=LTS-5Lfc#*#£R 
Itfc. 

[0063] 
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calcium to uniform , being filled in the gelatin capsule for oral 
dosage which possesses desired dimension , per 1 capsule 150 
mg of polymer A and hard gelatin capsule 1000 which 
contains 150 mg of polymer B respectively it manufactured. 
[0059] 

{pharmacological test Example 1 } SD male rat (Japan 
[chaarusuribaa ] corporation product) of 7 weeks old was 
divided into 1 set 6-8animals , kidney all avulsion surgery 
was done during morning of 1 st day concerning all rat . 

Namely, both backside side of rat depilation was done under 
the Nembutal narcotic , abdominal wall spine fore-edge 
incision was done in rib edge. 

kidney which was wrapped in fat tissue after ligature doing 
the drawer , renal artery , kidney vein ureter , kidney was 
excised, incision of abdominal wall and skin wasdone suture . 
[0060] 

Suspension designating polymer A as test chemical as 
commercial perilla oil , itdrew up dosage liquid of 300 
mg/ml . 

one-time dose made 1 ml . 

Dosage in afternoon of 1 st day o'clock of 8, morning of 2 nd 
day o'clock of 8, in afternoon o'clock of 2, in afternoon 
o'clockof 8 and morning of 3 rd day total 5 time of o'clock of 
8, therespective water 10 ml , next executed suspension lml 
of theabove-mentioned test chemical in oral making use of 
stomach [zonte ]. 

After final administration , each rat slaughter it did, after 
blood drawing , dissected (experiment group). 
[0061] 

In addition uptake doing water 10 ml , replacing to suspension 
of above-mentioned test chemical next, only perilla oil which 
does notinclude test chemical it drew up control group which 
consists of theabove-mentioned kidney avulsion rat which 
prescribes 1 ml in same way. 

[0062] 

Furthermore, free uptake doing water in normal rat (rat which 
does not do kidney avulsion surgery ),replacing to suspension 
of above-mentioned test chemical next, only the perilla oil 
which does not include test chemical it provided reference 
groupwhich prescribes 1 ml in same way. 
[0063] 

Furthermore in experiment period , free taking the bait it did 
to rat of eachgroup, but Osamu water amount made only load 
with theabove-mentioned oral dosage . 
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[0064] 



[0065] 

rft«iKra*jtLx5)SSlSL. 1 SIH] 70 

deg C -e(£«L» *©«*(J^-FrftJ*«««j 



[0066] 



[0067] 

#»Uettli, Dunnett-Two Tail g 



[0064] 

In above-mentioned experiment , (Before suspension 
prescribing) weight before experiment of the rat of each group 
and after experiment ending (After final administration in 
afternoon of 3 rd day at o'clock of 2 beforedissecting) weight 
was measuredrespectively. 

In addition, moisture content in body was measured due to 
method below. 

[0065] 

Namely, after experiment ending, slaughter to do each rat , 
after the blood drawing , to excise internal organs , fat and 
alimentary canal , to measure rat weight (major portion 
configuration is done from bone and muscle and skin ,below 
"Before drying weight " with you call ),after that dry with 1 
week 70deg C, to measure weight (Below "After drying 
weight " with you call ), beforedescription above drying after 
drying value which deducts the weight as water content which 
compilation makes inside the body from weight , It sought 
value which before drying divides this with weight as 
moisture content in body. 

[0066] 

Furthermore, blood serum sodium , potassium and chloro ion 
concentration were measured concerning the blood (blood 
serum ) which blood drawing is done, due to ion electrode 
method . 

[0067] 

statistical treatment it did each measured value , after analysis 
of variance , with Dunnett-TwoTail method, the calibration 



[0068] 

»$>*ifc*s3i( 3 FJ9±s.E.)£,TiBia \(&mm 
m).m 2(tt*7K#*)&tf» lofiuiwt? 

[0069] 

^EHcfc^T, (l)l**fBBff(n=8)£, (2)l$mU 
MttO) 300mg/|HlS^*K»(n=7)*,(3)l*# 
#»(n=6)^-ttl-p+t^L, ttfcHif", USEPli 
±teStft^SICj;^,^RBi|(l)|C^1-^ p<0.01 

[0070] 

[a i] 



L0068] 

Result (Average +/-S.E. ) which it acquires, below-mentioned 
Figure 1 (weight variation ), the Figure 2 (moisture content in 
body) and is shown in Table ] (blood serum sodium , 
potassium and chloro ion concentration ). 

[0069] 

In each figure, as for (1) control group (n=8 ), as for (2) 300 
mg / time dosage experiment group (n=7 ) of test chemical , 
as for (3) referencegroup (n=6 ) is respectively shown, in 
addition in the diagram , black star shows p<0.01 for control 
group (1) with above-mentioned statistical treatment . 
[0070] 
[Table 1 ] 
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* 


N a + (raEq/1) 


K* (mEq/1) 


C 1 " (mEq/1) 


( i ) 


116. 429 + 0.972 I 


9. 557±0. 806 


75. 571± 1. 270 


(2) 


140. 857 ± 1 . 471** 


6. 071 ± 0.253** 


82. 857+ 1. 405** 


( 3 ) 


141. 500+ 0. 619** 


5. 400±0. 190** 


101. 167± 0. 749** 



*tt»Hl« { 1 ) f^t^p < o. o i Sr^-r, 



[0071] 
[0072] 

1P*k m 1 »IH»(l)Tfl4JFJS*a 30g <D{* 

mmmt<m^htzt<. xnwai&umm 300 

mg/B8-5£|fcff(2)a>1taJMft](±¥tttt log 

[0073] 

111 2 lz c fcti[4\^SS|¥(l)(73^4 1 7K^$[4 3 Pi4) 
0.709 T?fc^)(DIZ^LT, 300mg/@a 
5-3U*S(2)<0-t*Ui¥*!l 0.691 -cfty, JZ*U* 
*f,BS|||cJtLr^E(p<0.0l)lcft*7K^(Dg 

[0074] 

a 1 SliiffiajlCj;oT. Jill** 

'JOAaSlijESt^hlzltLT^SlCJBttS 

£*l=ffiffi£*-^irt<*iJ4(##8(3)£*f!!B 
S(i)tro»tfc). 

[0075] 

LfrSl^^lcil^ttia^l] 300mg/[el 



[0071] 

Following is clearer than above-mentioned result. 
[0072] 

Namely, from Figure 1 , with control group (1) it could 
recognize weight gain of even approximately 30 g, but as for 
weight gain of test chemical 300mg / time dosage experiment 
group (2) of this invention with even approximately 1 0 g, as 
for this reference group (3) with abbreviation * itunderstands 
that it is equal. 

[0073] 

According to Figure 2 , as for moisture content in body of 
control group ( 1 )as for that of test chemical 300mg / time 
dosage experiment group (2) with averageO.691 , as for this 
comparing to control group , it is clear vis-a-vis 0.709being 
even, to control compilation of moisture in body in 
thesignificant(p<0.01 ). ) 

[0074] 

In addition, according to Table 1 , with kidney avulsion , as 
for blood serum potassium concentration comparing to 
normal rat , although it shows high value significantly as for 
blood serum sodium and chloro concentration it understands 
that the basal level is shown significantly, (Reference group 
(3) with control group (1) with contrast). 

[0075] 

Therefore, with test chemical 300mg / time dosage 
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S-5*B»(2)-cii, ±ia^fi§H(i)lcMbti-5 



[0076] 

[38S!a*ffl2]8aft<D^**-(Wister)£Ji 
(#7->h©i*«l=«J:yfif»ltLfc)fflL^. 1 B I 

l*€U flJj#STfJBlS^«Ml«lBBLfco 



[0077] 

T|iK<D*>7&lcM3-|*. 250mg/ml &7J 100m 
g/ml <Dfi5**ftsjSU:. 

S4I41 Bg0^9B* s 2Baro^M9B#& 
tf*F& 9 B$<Z)£fr 3 @, ^-fL-Pix* l5mU 



#^h»&u sunn*, «fjLfc 

(HS*i¥)o 

[0078] 

££$&l^>yjftG>fl. 1ml 15ml [aUf 



[0079] 

*#JIS£fT&ofc#(#% I a» 



experiment group (2) which relates to this invention , it is 
clear to be able to control decrease of prominentrise and blood 
serum sodium concentration of blood serum potassium 
concentration which is seen in above-mentioned control group 
(1), remarkably. 

[0076] 

{pharmacological test Example 2 } Wistar (Wister ) male rat 
(Japan [chaarusuribaa ] corporation product) of 8 weeks old 
was used 1 set 8animals (Group you divided due to weight of 
each rat ), in theafternoon of 1 st day kidney all avulsion 
surgery was done concerning all rat . 

Namely, both backside side of rat depilation was done under 
the Nembutal narcotic , abdominal wall spine fore-edge 
incision was done in rib edge. 

kidney which was wrapped in fat tissue after ligature doing 
the drawer , renal artery , kidney vein ureter , kidney was 
excised, incision of abdominal wall and skin wasdone suture . 
[0077] 

As test chemical , sodium polyacrylate (Below food additive 
grade , Wako supplied , "polymer J " with it does ), 
suspension designating each one of the polymer B, C , D and 
E, as commercial perilla oil , it drew up dosage liquid of 250 
mg/ml and 100 mg/ml . 

one-time dose made 1 ml . 

Dosage in afternoon of 1 st day o'clock of 9, morning of 2 nd 
day o'clock of 9 and in afternoon total thrice , respective water 
15 ml , of o'clock of 9 next executed suspension 1ml of 
above-mentioned test chemical in oral making use of stomach 
[zonte ]. 

After final administration , each rat slaughter it did, after 
blood drawing , dissected (experiment group). 
[0078] 

In addition replacing to suspension of above-mentioned test 
chemical , itdrew up control group which consists of 
above-mentioned kidney avulsion rat which itprescribes only 
perilla oil which does not include test chemical 1 ml andwater 
15 ml , in same way. 

[0079] 

Furthermore replacing to above-mentioned kidney avulsion 
surgery as referencegroup, group which restricted in same 
way as description above absorbed water concerning rat 
which suture does incision abdominal wall after incision , 
without doing kidney avulsion , (Reference Class 1 ) and it 
provided group(Reference Class II ) which free uptake does 
water. 
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tUz 0 



tz 0 

[0082] 

rte«lKMj£l^)£H£U l Sffl 70 
deg C TfftfltU *©a*(J2lTrftJtftS*j 



[0083] 
[0084] 

ga,Y. et al., J. Chematography, 226, 43-51 (1 
981) : ft**b, B*ffi6K,47» 1989 igflj^, 
397-401 (1989)D 0 

[0085] 

#SlSffil±. »ffc##T&, Dunnett-Two Tail 3 
l=<fcytftfHQ3Ufc£Lfc. 



In experiment period , free taking the bait it did to rat of each 
group, butOsamu water amount made only load with 
above-mentioned oral dosage . 

[0081] 

In above-mentioned experiment , (Before suspension 
prescribing) weight before experiment of the rat of each group 
and after experiment ending (Before dissecting morning of 3 
rd day at o'clock of 9) weight was measuredrespectively. 

In addition, moisture content in body was measured due to 
method below. 

[0082] 

Namely, after experiment ending, slaughter to do each rat , 
after the blood drawing , to excise internal organs , fat and 
alimentary canal , to measure rat weight (major portion 
configuration is done from bone and muscle and skin ,below 
"Before drying weight " with you call ),after that dry with 1 
week 70deg C, to measure weight (Below "After drying 
weight " with you call ), beforedescription above drying after 
drying value which deducts the weight as water content which 
compilation makes inside the body from weight , It sought 
value which before drying divides this with weight as 
moisture content in body. 

[0083] 

Furthermore, blood serum sodium , potassium , chloro and 
magnesium ion concentration were measured concerning the 
blood (blood serum ) which blood drawing is done, due to ion 
electrode method . 

[0084] 

Concerning blood plasma , quantification it did each 
guanidino compound , by measuring the fluorescence 
intensity which reacting with ninhydrin under alkalinity , 
acquires the guanidino compound which is separated with 
strongly acidic cation exchange resin , {Hiraga, Y.etal., 
J.Chematography, 226, 43-51 (1981):Sasaki and others, 
Japanese Journal of Clinical Medicine (0047 - 1852), 47 and 
1989 supplement , 397-401 (1989) }. 

[0085] 

statistical treatment it did each measured value , after analysis 
of variance , with Dunnett-TwoTail method, the calibration 



[0086] 

fc&ft*:te£(¥$±s.D.)£»ei Hwnmt 

mK IH 4(ftcWk#$), « 2(shmJ]<J r t>l*Rlf 



[0086] 

Result (Average +/-S.D. ) which it acquires, Figure 3 (weight 
change in amount ), Figure 4 (moisture content in body), 
Table 2 (blood serum potassium and magnesium ion 
concentration ) and is shown in Figure 5 (blood guanidino 
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[0087] 

zmRumzts^x. i m . (2)i±# 
# ii (rnnmm. wt^-i ®$ 
n^mz. (5)i±7K'j v-b ft^sies*.(6)i± 

tK'Jt-c fS4Hi?^,(7)li7K'jT-E 



[0088] 

Bi 3 ai/a 5 ©«-seKsi=fcit*aft^ 

ft^^listtKltSJ 100mg/ml fi^fflit^ 
*s *^ y»^7li, ttfSHaj 250mg/ml 8*4 

<z>*££*u m 4 (D&mz. mumm 25o mg / 
mi s^roiss-efcs. 

[0089] 

g.mtMft&miz&zttmmwzKtz P <o. 

05 * TT.to 

[0090] 
[*2] 



compound concentration ). 
[0087] 

In each figure and chart, as for (1) reference Class 1 , asfor (2) 
reference Class II , as for (3) control group , as for (4) 
polymer J dosage experiment group, as for (5) polymer B 
dosage experiment group, as for (6) polymer C dosage 
experiment group, as for (7) the polymer E dosage experiment 
group, as for (8) polymer D dosage experiment groupis shown 
respectively. 

[0088] 

In addition, as for white-out bar graph in each experiment 
group of Figure 3 and the Figure 5 , in case of test chemical 
lOOmg/mi dosage, as for black bar graph , case of test 
chemical 250mg/ml dosageis shown, result of Figure 4 is 
result of test chemical 250mg/ml dosage. 
[0089] 

star shows p<0.05 for control group (3) with statistical 
treatment . 

[0090] 

[Table 2 ] 
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m 


K f (mEq/1) 


( i ) 


6 . 18 + 0. 5 7 


(2) 


5. 6 3 + 0. 21* 


(3) 


8 . 7 9 ± 1 . 7 7 


(4) 


7 . 1 6 ± 0 . 9 8 1 


(5) 


6. 7 3 + 0, 87* 


(6) 


6 . 3 1 ± 1 . 0 0 * 



*fiftM$ ( 3 ) K*ri-§ P < 0 . 0 5S*t. 



[0091] 
[0092] 

m-tb. m 3 ttH.ss¥(3)-ci+¥*sjfcj 25 g <n<& 

%\ 250m g ®5-(Dnmm(4). (5)si;(6)icfcit.s 
<*MiiiDi+, io~i5 g ggre&y. ^fiB|¥(3)<t 



[0091] 

Following is clearer than above-mentioned result. 
[0092] 

Namely, from Figure 3 , with control group (3) vis-a-vis being 
able torecognize weight gain of even approximately 25 g, 
experiment group of this invention test chemical 250mg 
dosage (4), as for weight gain in (5) and (6), at 10 -15 g 
extent, it could recognize significant (p<0.05 ) difference in 
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[0093] 

m 4 Icfctu*. *fH§S¥(3)0>ft* 7K#$li, ¥ 
$ 0.710 T?fcofc©IC»LT, *£H$KXfll2 
50mg &-5*B#(4). (5), (6)&tf (8)T?ld\ ftiffi 
SI(3)ICJtLT*S(p<0.05)IC^*7K^CDS?* 

f£^0)lil£SI(7)IC-^-Cli, tttt^tt^ftit 
l*iStobti&i^<D<7X {***»<o*SH±|qi 



[0094] 

**-r-tA<5tS**Lfc(>tt!IB8#!lB)o 



-*U=»LT.*$eEttHaS#] 250mg/ml fi4 
©*tt»(4), (5)&tf(6)T?(i , ±|E*tSlSf=ffi 
to 6 ti -5 5 ft Jfa m -h ' J O A 4 * >(D ¥ H ± 

#i*ig46btL-r, **( P <o.o5)izfiias*i-^ 
<t. nn*>, *u^A-r^si«a)±^a« Htm 



[0095] 

Hie. H 5 lc«fc*tl*, ## I f¥St;## II »l= 

BA). ^7-vy^Qt°t>^(GPA)Si;^^-IU 
?7-v>(MG));!£l*, l^fltfctiilSIMI 

jaT-ea&sroicjtL-c, WM^aaii3«»:*Li*» 

Jfll4 ] [c^gLT<-i.(^BB^(3)#BB) 0 
[0096] 

*f6WI=fiS*35tt!itll#ja) 250mg &#HS£f¥ 
(4), (5), (6). (7)&tf(8)-ei*, ±IB>PfBB|¥(3)[C 
Mbn^Jfa^^7-vy^^!fe;lS(D^B^ft± 

[0®<DlBiii&tttW] 
[01] 

X9SUI0IJ l KftL^&KfcttKMUarott 



[02] 



the statistical control group (3) with by comparison. ) 
[0093] 

According to Figure 4 , as for moisture content in body of 
control group (3),this invention test chemical 250mg dosage 
experiment group (4), (5), (6) and with (8), comparing to 
control group (3), it is clear vis-a-vis 0.710 being even, to 
control the compilation of moisture in body in significant 
(p<0.05 ). Furthermore as for statistical significant difference 
although it is not recognized, as for the compilation of 
moisture in body it is clear concerning experiment group(7) of 
polymer E dosage, to have tendency which is controled. ) 
[0094] 

According to Table 2 , with kidney avulsion , as for blood 
serum potassium ion concentration , comparing tonormal rat 
(Reference group), it was verified (control group reference) 
that it shows high value . 

Vis-a-vis this, experiment group of this invention test 
chemical 250mg/ml dosage (4), with (5) and (6), remarkable 
rise of kind of blood serum potassium ion which is recognized 
in theabove-mentioned control group is not recognized, shows 
basal level in thesignificant (p<0.05 ), namely, it understands 
that rise of potassium ion concentration can becontroled 
remarkably. ) 

[0095] 

guanidino butanoic acid (GBA ), guanidino propanoic acid 
(GPA ) and as for methyl guanidine (MG ) concentration , in 
each casevis-a-vis being below detection limit , according to 
kidney all avulsion , theltaru or other guanidino compound 
concentration rises remarkably, stores in blood (control group 
(3) reference). Furthermore, according to Figure 5 , reference 
Class 1 and blood guanidino compound in reference Class II 
[0096] 

250 mg dosage experiment groups of test chemical which 
relates to this invention (4), (5), (6), (7) and with (8), it 
became clear to be able to controlremarkable rise (Storage to 
blood ) of blood guanidino compound concentration which is 
seen in theabove-mentioned control group (3). 

[Brief Explanation of the Drawing (s )] 

[Figure 1 ] 

It is a graph which shows weight change in amount of test 
animal which wasmeasured in accordance with 
pharmacological test Example 1 . 

[Figure 2 ] 

It is a graph which moisture content in body of test animal 
which wasmeasured in accordance with pharmacological test 
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Example 1 shows. 
[Figure 3 ] 

It is a graph which shows weight change in amount of test 
animal which wasmeasured in accordance with 
pharmacological test Example 2 . 

[Figure 4 ] 

It is a graph which moisture content in body of test animal 
which wasmeasured in accordance with pharmacological test 
Example 2 shows. 

[Figure 5 ] 

It is a graph which shows blood guanidino compound 
concentration of test animal which wasmeasured in 
accordance with pharmacological test Example 2 . 

[Figure 1 ] 
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[02] [Figure 2] 
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[03] [Figure 3] 
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[05] [Figure 5] 
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